12/23/2004 15:12. 



9725S378&4 



ERICSSON IPR LEGAL 



PAGE 07/ lb 



Appl. No. 09/355.755 

Amat. Dated December-28, 2004 
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EUSa/P/0^-2204 

Amendments to the Claims: 

This listing of claims replaces all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (Currently Amended) A method of designing a digital filter, including 
the steps of: 

first^determrning a real-valued discrete-frequency representation of a desired full 
length digital filter; 

second lM transforming said real-valued discrete-frequency representation into a 

corresponding discrete-time representation; 

third^circularty shifting said discrete-time representation; and 

fourth, ^applying a shortening window to said discrete-time representation to 

produce a zero-padded reduced length filter. 



2, (Currently Amended) The method of claim 1, further including the 
step of circularly shifting said zero-padded reduced length filter to remove leading 



zeroes. 



3. (Previously Presented) The method of claim 1, wherein said real- 
valued discrete-frequency representation is formed by a noise suppressing spectral 
subtraction algorithm. 

4. (Previously Presented) The method of claim 1, wherein said reaL 
valued discrete-frequency representation is formed by a frequency selective non-linear 
algorithm for echo cancellation. 

5. (Currently Amended) The method of claim 1, wherein said 
shortening window is a Kaiser window, 
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6. (Currently Amended) The method of claim 1, further including the 
step of transforming said zero-padded reduced length filter into a minimum phase filter. 

7. (Currently Amended) A digital convolution method, including the 
steps of: 

first^determining a real-valued discrete-frequency representation of a desired full 
length digital filter; 

second, transforming said real-valued discrete-frequency representation into a 
corresponding discrete-time representation; 

third^circularly shifting said discrete-time representation; 

fourth, applying a shortening window to said discrete-time representation to 
produce a zero-padded reduced length filter; and 

fjfth J _convolving an input signal with said zero-padded reduced length filter. 

8. (Currently Amended) The method of claim 7, further including . the 
step of circularly shifting said zero-padded reduced length filter to remove leading 
zeroes. 

9. (Currently Amended) The method of claims 7, further Including the 
step of transforming said zero-padded reduced length filter into a minimum phase filter. 

10. (Currently Amended) The method of claim 7, including tho ctop of 
pe rforming tho convolution stop i n the timo domain wherein the step of convolving 
includes the step of performing a conv o lution in the time domain using the discrete-time 
representation of said zero-padded reduced length filter. 

11. (Currently Amended) The method of claim 7, further including tho 
Ctop of perform i ng tho convo l ution ctop wherein the ste p of convolving includes the ste p 
of performing a convolution in the frequency domain by using an overlap-add method. 
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12. (Currently Amended) The method of claim 7, furt h e r in c l uding th o 
stop of p e rform i ng the convo l ut i on ctop wherein the step of convolving includes the step 
of performing a convolution in the frequency domain by using an overlap^save method, 

13. (Currently Amended) A digital filter design apparatus, including: 
means for determining a real-valued discrete-frequency representation of a 

desired full length digital filter; 

means , coupled to the output of said means for determining a real-valued 
discrete-frequency rep resentation, for transforming said real-valued discrete-frequency 
representation Into a corresponding discrete-time representation; 

means, coupled to the o utput of said means for transforming said real-valued 

discrete-frequency representation, for circularly shifting said discrete-time 

representation; and 

means, coupled to the out put of said means for circularly shifting said discrete- 
time representation, for applying a shortening window to said discrete-time 
representation to produce a zero-padded reduced length filter. 

14. (Currently Amended) The apparatus of claim 13, further including 
means for circularly shifting said zero-padded reduced length filter to remove leading 
zeroes. 

15. (Currently Amended) The apparatus of claim 13, wherein sate 
w i ndow app l y i ng meres the shortening window apni yjna means implements a Kaiser 
window. 

16. (Currently Amended) The apparatus of claim 13, further including 
means for transforming said zero-padded reduced length filter into a minimum phase 
filter. 

1 7. (Currently Amended) A digital convolution apparatus, including: 
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means for determining a real-valued discrete-frequency representation of a 
desired full length digital filter; 

means, coupled to t he output of said means for determining a real-valued 
discrete-frequency repr esentation, for transforming said real-valued discrete-frequency 
representation into a corresponding discrete-time representation; 

means, coupled to the output of said means for transforming said real-valued 

discrete-frequency representation, for circularly shifting said discrete-time 

representation; 

means, coupled to the output of said means for circularly shifting said discrete- 
time representation, for applying a shortening window to said discrete-time 
representation to produce a zero-padded reduced length filter, and 

means, coupled to the output of said means for applying a shortening window to 
said discrete-time representation, for convolving an input signal with said zero-padded 
reduced length filter. 

18. (Currently Amended) The apparatus of claim 17, further including 
means for circularly shifting said zero-padded reduced length filter to remove leading 
zeroes. 



19. (Currently Amended) The apparatus of claims 17, further including 
means for transforming said zero-padded reduced length filter into a minimum phase 
filter. 

20. (Currently Amended) The apparatus of claim 17, further including 
means for performing the convolution ctop convolution in the time domain using the 
discrete-time representation of said zero-padded reduced length filter. 

21. (Currently Amended) The apparatus of claim 17, further including 
wherein said means for po rf o rming tho convolution otop convolving comprises means 
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for performing a convolution of said input signal in the frequency domain by using an 
overlap-add method. 

22. (Currently Amended) The method of daim 17 , furt h e r including 
wherein said means for perform i ng th e convo l ution otop convolving comprises means 
for performing a convolution of said input signal in the frequency domain by using an 
overlap-save method, 

* * * 
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